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This invention relates to flttin'gs to be secured 
to an opening of a vessel which contains fluid. 
The fittings are usually fastened fo an opening 
such as the neck of a vessel through which liquid 
is poured. The invention relates more particu- 5 
larly to novel means for forming a liquid-tight 
seal between the fitting and the opening in the 
vessel. It includes the vessel and attached flt- 
ting. 
The terre "fitting" is used herein to describe 10 
that class of objects which include various types 
of adapters .through which liquid is poured from 
the vessel, other types of dispensers such as 
atomizers or the like which are fastened to the 
necks of bottles, and closure caps of all types 15 
which are either to be fastened directly over the 
opening of the vessel or to be used for covering 
various types of outlets employed at the open- 
ing of a vessel. The novel sealing means may be 
provided in any such fltting. The flttings dis- 20 
closed in this application are preferably molded 
from plastic material. They may be formed of a 
relatively sort, flexible plastic, or in part of such 
a plastic and in part of a harder plastic. The 
sealing means will be formed of a flexible plastic 25 
material regardless of the composition of the re- 
mainder of the fltting. 
The diïculties of adequately sealing the neck 
of a botte to which, for example, a fltting such 
as an adapter or closure cap is threaded have 30 
long been appreciated by the bottling industry. " 
The wall thickness of the neck of a glass bottle 
may vary considerably from one bottle to the 
next. The upper surface againstwhich the fit- 
ring should seat may contain ridges or other if- 35 
regularities which prevent a fltting from seating 
itself fiat against it fo form a seaL if the neck 
of the botle is slightly out-of-round the various 
portions of the fltting will be distorted when they 
are applied to the neck of a bottle and it will be 40 
diïcult to maintain a proper seal. The use of 
gaskets in combination with certain flttings is 
effective te prevent leakage but there are dis- 
advantages fo the use of them, such as the added 
cost of the gasket and its assembly with the 45 
particular fltting belote the fltting is applied fo 
the bottle or other vessel. 
The use of bottles molded from plastics such 
as polyethylene, for example, is becoming quite 
popular in industry for a variety of purposes. 50 
Such bottles, for example, make excellent ship- 
ping containers for certain acids, solvents, etc., 
fo which the plastic is inert. The bottles may be 
shipped without the danger of being broken. In 
the cosmetic industry cologne, perfume, de-55 
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odorant, etc. are being bottled in flexible plastic 
bottles each equipped with an atomizer. To dis- 
pense the liquid the bottle is simply squeezed. 
This eliminates the need ïor transïerring the 
cosmetic ïrom the bottle to an atomizer. 
The problem oï sealing a flexible bottle is 
probably more ïormidable than that oï sealing 
bottles oï more rigid materials. Iï the neck oï a 
flexible bottle is relatively rhin, the neck has a 
tendency to collapse and separate ïrom the flt- 
ting ïastened to it, and usually leaka'ge develops 
around the base of the fltting. Certain oï the 
flttings described herein are provided with seal- 
ing means which are particularly effective ïor 
preventing leakage when the fltting is used with 
a flexible bottle. 
The flttings oï this invention are adapted to be 
ïastened over openings such as the opening in 
the neck oï a bottle or over the opening in an 
atomizer or other adapter fastened to a bottle. 
Generally, the neck or other projection to which 
the fltting is attached will be cylindrical, al- 
though the flttings may be designed ïor tubular 
openings which are non-cylindrical. 
The improved sealing means is formed 
tegrally with the fltting. It includes a tubular 
tongue which is usually adapted to contact the 
inner surïace oï the neck oï the vessel either at 
the inner rira, or below this. in certain oï the 
flttings the tongue is designed fo contact the 
top surïace oï the neck oï the bottle. The tongue 
is flexible and its wall length will be reduced as 
it is pressed into sealing contact with the neck 
oï the bottle or other tubular member. The con- 
tacting surïace of the tongue is yielding so that 
it will conïorm to irregularities in the surface it 
contacts and form a liquid-tight seal. One or 
more ubular projections may be provided in 
concentric relation to the tongue ïor contact with 
the top surïace of the neck oï the bottle. 
Plastic botles oï the type referred to above 
are oïten ruade so that the vall ïorming the neck 
is two or three rimes as thick as the sides oï the 
bottle. This is to prevent the neck ïrom flexing 
when the bottle is squeezed. The flttings used 
with these thick-neck bottles will usually be 
provided with a tongue which seals against the 
upper surïace of the neck. When these plastic 
bottles are to be used ïor centain purposes the 
diameter oï the opening through the neck is 
reamed out so that the wall thickness of the neck 
becomes relatively rhin--about equal to the 
thickness of the sides oï the bottle. For such a 
thin-neck bottle the tongue preïerably extends 
down into the neck of the bottle or contacts the 
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inner rim at the neck and serres to reinforce 
the neck fo prevent it from collapsing when the 
bottle is squeezed. A liquid-tight seal is main- 
tained at all rimes. A preferred fitting disclosed 
herein is designed to fit and form an effective seal 
on either the thin-neck or the thick-neck bottles 
of the same outside neck diameter. One ad- 
vantage of the sealing means of this invention is 
that it may eventually eliminate the need for 
thick-neck bottles for many purposes thereby 
bringing about appreciable economies in this art. 
The drawings are illustrative of several pre- 
ferred designs of adapters and closure .caps pro- 
vided with the novel sealing means of this in- 
vention. In certain of the drawings only frag- 
mentary portions of the adapter and the seal- 
ing means are illustrated. The invention is not 
limited to the adaptations shown. In the draw- 
ings: 
Fig. 1 is a cross-sectional view through a pre- 
ferred adapter; 
Fig. 2 is a fragmentary view of a portion of 
this adapter ïastened to the neck of a bottle; 
Fig. 3 shows a fragmentary portion of the 
upper end of the adapter shown in Fig. 1 with 
a closure cap applied thereto; 
Fig. 4 is a fragmentary view of an adapter of 
the type shown in Fig. 1 with modified seal- 
ing means; 
Fig. 5 is a cross-sectional viev of an adapter 
with different sealing means; 
Fig. 6 is a cross-sectional view of the adapter 
shown in Fig. 5 fastened on the neck of a bottle; 
Fig. 7 is a fragmentary view showing an 
adapter with a modifled form of sealing means; 
Fig. 8 is a fragmentary view of an adapter with 
other sealing means; 
Fig. 9 is a fragmentary view of an adapter 
which snaps onto the neck of a bott!e and a 
closure cap for this adapter; 
Fig. 10 is a fïagmentary view of an adapter 
on- the neck of a bottle and covered by a closure 
cap; 
Fig. 11 is a fragmentary view of another type 
of adapter on a bottle and provided with a pre- 
ierred closure cap; 
Fig. 12 is a plan view of an adapter having 
a special type of pouring tube; and 
Fig. 13 is a side view in cross section showing 
the adapter of Fig. 12 fastened to a bottle. 
T1]e drawings illustrate different applications 
of the sealing means. It is understood that a 
particular sealing means is not limited to use 
with the particular fltting with which it is de- 
scribed. The various sealing means shown may 
be applied to any type of fltting, such as adapters, 
dispensers, closure caps, etc. Unless otherwise 
stated, the plastic parts indicated in the draw- 
ings are flexible yielding polyethylene. 
The adapter shown in Fig. 1 is a run-back 
adapter more particularly described in my co- 
pending application Serial No. 130,432, flled 
December 1, 1949. The adapter is provided with 
an internally threaded skirt  which is adapted 
to be threaded onto the exterior threads around 
the neck of a bottle. The ourlet or pouring 
tube 4 is surrounded by wall 5 which is spaced 
radially outward from the pouring tube. The 
space between the outside of the tube 4 and the 
wall 5 forms a channel 6. Liquid poured through 
the tube 4 is adapted to flow over the pouring 
lip 7 at the upper edge of the tube. The portion 
of the channel immediately under the pouring 
lip 7 is relatively shallow. The bottom of the 
channel slopes downward from the shallow por- 
tion on each side of the tube 4, becoming gradual- 
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ly deeper and terminating at each edge of the 
slot 6 which extends down the back wall of the 
pouring tube. Liquid which drips from the pour- 
ing lip  is collected in the channel immediately 
5 under the lip and drains through the channel, 
and back into the vessel through the slot 
While pouring from the vessel, bafiïe 9 limits the 
amount of liquid which can be pouïed through 
the pouring tube and prevents the liquid from 
10 overflowing through slot 
The seal for this adapter is designed so that 
the adapter may be used with eitheï a glass 
bottle or a flexible plastic bottle. The seal is 
ïormed by the annular tongue  0 which is formed 
15 integrally with the adapter when the adapter 
is molded. The tongue 0 is located between 
the pouring tube and the skirt  and is formed 
concentrically with respect to each of these ele- 
ments. The outer surface 
20 around the bottom of the tongue is inclined 
downwardly and inwardly toward the pouring 
tube. The bead is appreciably thicker than the 
upper portion 4 of the tongue which is joined 
to the bottom of the portion which forms the 
25 base of the run-back channel 
extends around the tongue near its bottom and 
projects outwardly toward the threaded skirt 
The outside diameter of the bead is greater 
than the inner diameter of the neck of the bottle 
30 for which the adapter is designed. 
EoEtending inwardly from the top of the threads 
in the skirt is. a shoulder  6. The tongue is con- 
nected to the adapter above this shoulder 
If the tongue 0 were joined to the adapter ai 
35 a point in the saine plane as shoulder 6, on 
tightening the sides of the skirt would tend to 
pivot about the point where the tongue is joined 
to the adapter, and this would cause the thick- 
ened portion 8 of the skirt to swing outwardly 
and upwardly, which, in turn, would pull the 
40 
sides of the skirt away from the threads on the 
bottle. By providing the annular void 0 be- 
tween the tongue and the shoulder 6 the flex- 
ing point is located above shoulder 6 and the 
tongue may be flexed without distortion of the 
45 skirt, thereby preventing the skirt from being 
lifted from the neck of the bottle when it is 
tightened. 
When the skirt is threaded onto a bottle the 
tongue 0 is flexed inwardly as shown in. Fig. 2. 
5O The bottom of the outer surface of the thick 
portion of the tongue tapers inwardly, and this 
guides the tongue into the opening in the neck 
of the bottle as the opening squeezes it inwardly. 
If the diameter of the neck of the bottle is ap- 
55 preciably smaller than the outside diameter of 
the bead on the tongue the surface 2 does hot 
pass entirely into the bottle but becomes seated 
against the inner edge 2} of the rim of the neck 
of the bottle to form a seal. Ordinarfly the 
60 ward flexing of the tongue caused by the forma- 
tion of such a seal is very slight. The top sur- 
face of the bott!e need hot bottom against the 
shoulder  0. 
Fig. 3 shows the upper portion of the adapter 
65 shown in Fig. 1 with a closure cap 23 threaded 
onto the threads 24 which are formed on the 
outside surface of the wall 5. The upper portion 
of the pouring tube 4 extends upwardly into the 
dome 25 formed in the roof of the cap. To form 
70 a liquid-tight seal the closure cap is provided 
with an annular tongue 20 which projects down- 
wardly from the circumference of the dome 
inside the cap. The surface 20 of bead 29 on this 
tongue is beveled downwardly and inwardly 
75 toward the bottom of the cap. When hot under 
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any strain the lower portion of the tongue flares 
outwardly somewhat toward the threads in the 
cap. OEhe upper portion of the tongue is thinner 
than af the bead 29, and if is joined to the cap 
at 39, which is a considerable distance above the 
threads inside the cap. 
When the cap is placed over the pouring tube 
the beveled surface 28 contacts the inner rira of 
the annular wall 5. As the cap is tightened the 
tongue is squeezed inwardly on ail sides so that 
the beveled surface 28 wedges itself tightly 
against the inside rira of the annular wall 5. As 
the tongue is compressed it flexes inwardly about 
the point 30. The tongue will resist this com- 
pression and, due to the tightening action, the 
upper portion of the wall 5 will be expanded 
somewhat in diameter and will be pinched be- 
tween the bead 29 and the fiat, smooth wall 33 
which is formed above the threads inside the cap. 
Preferably the threads inside the cap terminate 
below the tongue and the wall 33 opposite .the 
tongue is smooth and vertical with no obstruc- 
tions or irregularities which might jam against 
the upper rim of the wall 5 and prevent the cap 
from being screwed tightly in place. This seal- 
ing action is very effective in preventin leakage 
of liquid around the top of the adapter. 
The closure cap 23 may be applied directly to 
the top of a bottle having the same size threads 
instead of being aPplied to an adapter, as shown 
in Fig. 3. A cap fo be used directly on the neck 
of a bottle need not be domed, and ordinarily will 
bave a fiat top. A tongue similar to tongue 25 
will project downwardly from the inner surface 
of the roof of such a cap and will be located radi- 
ally inwardly from the threaded sides. 
Fig. 4 shows a portion of an adapter 34 of the 
type shown in Fig. 1 but with a seal somewhat 
similar to the seal formed in the closure cap 23 
of Fig. 3. it is tobe understood that the skirt 
and sealflg means shown in Fig. 4 are substan- 
tially symmetrical about the centerline indicated. 
The adapter is provided with a threaded skirt 35 
and above the threads on the interior of if there 
is a flllet-shaped surface 36 which is adapted to 
press against the outer rim of the top surface 
37 of a bottle neck 38 when the skirt is tightened. 
The tongue 39 is annular and is spaced radially 
inwardly from the threads. A thick bead 49 is 
formed at about the middle of the tongue and 
projects toward the thread. The tongue is 
joined to the adapter at 4! and flexes af point 
which is above the flllet 36. The lower surface 
3 of the bead slants downwardly and inwardly 
toward the pouring tube. As the skirt is 
threaded onto the bottle the surface 43 slides 
downwardly across the inner rim of the upper 
surface 37 causing the tongue to flex inwardly 
about the point 41. Both the inner and outer 
rims at the top of the bottle neck are pinched 
tightly. The surface 43 yields sufiïciently to con- 
form to irregularities in the rim of the bottle. 
The adapter in Fig. 5 is a run-back adapter of 
the type described in Fig. 1, but it is provided 
with different sealing means. At the base of the 
wall 6 which forms the run-back channel there 
is a stepped shoulder portion 47 and below this 
there is an annular wafer section 48. The wafer 
portion is designed to rest on the upper edge of 
neck 59 of a bottle, as is shown in Fig. 6. The 
adapter is fastened to the bott!e by an auxiliary 
cap 5 which is a conventional type cap (ruade 
of hard rubber, hard phenolic resin, metal or the 
like) with a large opening in ifs roof through 
which the shoulder 47 flts when the cap is in 
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plae. The roof portion 52 of the cap SI bears 
on the .top of the wafer 48 and clamps it flrmly 
to the top of the bottle neck. 
The wafer 48 is designed to cooperate with the 
5 annular flexible tongue 53 which projects from 
the lower portion of the adapter and is spaced 
concentrically around the pouring tube 54. This 
tongue is formed with a thick bead portion 
having a beveled lower surface 58. The tongue 
10 flexes from the point 57, which is above the 
wafer portion 48. A relatively rhin, flexible, 
annular web 59 with sides which converge to a 
point, projects inwardly and downwardly from 
the bottom inner edge of the wafer portion. A 
15 similar flexible web 9 projects outwardly and 
downwardly from the bottom lower edge of the 
wafer. On the upper surface of the wafer and 
preferably spaced inwardly from its edge there is 
an annular projection 61 which protrudes some- 
20 what above the top surface of the wafer and is 
flexible. 
When the adapter is placed on the top of a 
bottle neck, the beveled surface 55 of the tongue 
will contact the inner rim of the top surface 
2 of. the bottle neck. Ordinarily the wafer 48 will 
not touch the neck of the bottle. The proect- 
fl]g webs 59 and 56 may contact the surface 
belote pressure is applied but the tongue 53 may 
prevent such contact. The cap 51 is then placed 
 over the wafer and is threaded onto the neck. 
The roof of the cap will flrst contact the projec- 
tion  s.nd fold this projection downwardly tight 
aainst the top of the wafer fo forma tight seal 
between the top of the wafer and the roof and 
3 then the roof will force the wafer down toward 
the bottle. The web 69 will be flexed upwardly 
and outwardly and contact the outer rira of the 
neck of the bottle. The inner web 59 wfll be 
flexed upwardly and inwardly and will press 
t0 against the upper surface of the bottle. As the 
cap is tightened the tongue 5 will be flexed 
inwardly as if is wedged into the neck of the 
bottle. Its beveled surface 55 will form a seal 
with the inner rim of the bottle neck. Several 
ih tight seals are formed at different locations. 
One purpose of the projection 6 on the top of 
the wafer 48 is fo apply pressure fo the middle 
of the top of the wafer to flex if downwardly and 
thus maintain the webs 59 and 9 in proper con- 
ë tact with the bottle neck. No gasket is neces- 
sary with this type of sealing means although a 
gasket may be employed if desired. 
The adapter shown in Fig. 7 is designed to be 
attached fo a bottle by means of an auxiliary 
 cap, such as cap 51 of Fig. 6. Such a cal) is in- 
dicated in the dotted lines. Only a fragmentary 
section of the sealing portion of this adapter is 
shown in Fig. 7 and it is understood that the 
sealing portion is substantially symmetrical about 
60 the centerline indicated. This sealing means is 
designed particularly for adapters to be used 
with bottles having the same outside diameter but 
different wall thickness. The wafer portion 
extends over the top surface of a bottle's neck, 
{}5 and the outer edge 5 wfll be approximately the 
saine diameter as the outer diameter of the bot- 
tle's neck (indicatod by the line W). Both the 
upper and lower edges around the outside of the 
wafer 65 are provided with a flexible web 
7O When the cap is tightened the lower web 
adapted to flex upwardly and press against the 
outer rira of the neck. The upper web will be 
deformed against the interior of the cap's roof 
fo insure the application of pressure on the bot- 
75 tomweb 66. 
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Spaced lnwardly from the web 65 onthe bottom 
of the wafer is a somewhat thicker, annular web 
9. This latter web projects downwardly and 
inwardly. The adapter is also provided with the 
annular, flexible tongue 7{} which is located con- 
centrically around the pouring tube 72. This 
tongue is similar in design te the other tongues 
shown. 
If the adapter is tightened on a thick-walled 
neck the inner surface of whlch is indicated by 
dotted line x, the lower, beveled surface 73 of 
tongue 7{} presses against the irmer rim of the 
neck and is flexed inwardly in the manner de- 
scribed for the previous adaiters. The roof por- 
tion of the auxiliary cap such as cap 5! tests on 
the small ledge 7 and on the top of web 6 and 
bridges across the center of the wafer as indi- 
cated in the dotted lines belote the cap is tight- 
ened. After itis tightened the web 9 wfll press 
against the top surface of the bottle's neck in a 
manner similar te that in which web 59 in Fig. 6 
flts against the bottle 5}. This pressure will 
usually cause the center of the wafer te bow up- 
wardly se that it is pressed against the roof of 
the cap. 
If the neck is thin-walled, the tongue 7{} will 
bave no effect as a seal. The web $9 wfll con- 
tact the inner rira of the inner wall indicated 
by the dotted line Y te ferre a tight seal. 
A sing]e mo]d ïor such an adapter wi]] produce 
a product that may be used on bottles o different 
wall thicknesses, legardless of the thickness of 
the neck of the bottle, seine portion of the webs 
fomed on the wafer will make tight contact with 
the bottle and forma liquid-tight seal. 
The sealing means on the adapter shown in 
Fig. 8 is designed more like that on the adapter 
of Fig. 1. If is provided with a threaded skirt 
which, as shown, is threaded ente the neck of a 
plastic bottle ${}. A flllet portion Si is formed 
above the threads inside the skirt and this ferres 
a tight seal against the outer rira of the bottle's 
upper surface $2 when the skirt is tightened in 
place. Around the inner portion of the flllet 
a downwardlY and inwardly directed flexible web 
$3 is formed. When the skirt is screwed ente a 
bottle, the web presses ai or near the inner rira 
of the neck's upper surface. 
Spaced radially inwardly frein the web 83 is a 
tongue 8 which is formed concentrically around 
the pouring tube ST. This tongue is similar te the 
tongues described above but is adapted te be 
flexed inwardly and forced inside the neck in 
the manner shown. The tongue is joined te the 
adapter af the point 88 which is above the web 
3 se that the threads in the skirt grip the neck 
threads, tightly. The tongue presses outwardly 
against the inside surface of the bottle just 
low the inside rira. Usually there is a slight 
regularity in the inner surïace of the neck just 
opposite the threads as is indicated at 9{}. The 
tongue may be formed se that it projects a con- 
siderable distance ino the neck, but preferably 
it does net extend te the irregularity opposite the 
starting point of the threads in the bottle. The 
yielding surface of the tongue will accommodate 
itself te irregularities in the surface of the bottle 
when under pressure, but such an irrgularity as 
that indicated at 99 is objectionable because if 
reduces or entirely relieves the pressure of the 
bead against the bottle surface. For best results 
the tongue will press against an area of the in- 
side surface between the top of the thread and 
the top of the bottle. 
This adapter is Particularly adapted for use 
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on flexible plastic bottles since the pressure of 
the tongue 8 against the inner wall of the bottle's 
neck reinforces the neck of the bottle and pre- 
vents its collapsing when the bottle is squeezed 
5 or pressure is otherwise applied on the bottle. 
The pressure of the tongue is also effective in 
keeping the threads of the skirt tightly engaged 
with the bottle se that there is no danger of the 
cap being inadvertently pulled off the neck. 
le Fig. 9 shows a iun-back adapter which is pro- 
vided with a short skirt 33 designed te be snapped 
into a groove 9 around the top of the bottle te 
fasten the adapter te the bottle. The run back 
portion of the adapter is located above the rim 
15 of the bottle's neck. This adapter is provided 
with a balïle 95 which extends down into the neck 
of the bottle. In cross section the baffie bas the 
shape of a circular segment and a vent hole 9 
extends longitudinally through the baffie. The 
0 hole 9S admits air into the bottle te replace the 
volume of liquid being poured out through the 
adapter. The liquid poured frein the bottle flows 
along the fiat side of the balïle. The baffie and 
the vent hole 9 cooperate se that a smooth 
5 stream of liquid issues from the adapter. This 
long baffie and vent are advantageously employed 
with small adapters used with narrow neck medi- 
cine or prescription bottles containing very fluid 
liquids. 
0 This adapter is formed with a run-back chan- 
nel and the top edge of the wall 97 which sur- 
rounds the run-back channel is substantially 
fiat. A dome-shaped closure cap 98 is threaded 
ente the neck of the bottle over the skirt 93, 
 as shown. This cap S$ is preferably of hard 
material although it may bea sort flexible mate- 
rial. On the underside of the cap, between the 
threads and the dome, there is an annular groove 
|}} shaped like an inverted V. The tapering 
4{} sides of the groove press down on the inner and 
outer rira oï the top of wall 97 when the cap 
is tightened. This arrangement ferres a very 
effective double seal at the top of wall 97. 
It may be noted that the slot  in pouring 
g tube {}2 of the adapter of Fig. 9 is of slightly 
different design than in the other run-back 
adapters shown in the drawings. The slot  
or opening }2 does net extend te the upper 
edge of the pouring tube and this variation in 
6{} the design is for manufacturing purposes. When 
mo]ding a run-back adapted such as shown in 
lig. 1 two cotes are used. A number | cote 
which is substantially cylindrical ferres the in- 
terior surface of the pouring tube. The run back 
66 channel, the outside surface of the pouring tube, 
and the ri]side surface of the wall surrounding 
the run-back channel is ïormed with a number 
2 cote which is tubular and is located concen- 
trica]]y around a number  cote. The clearance 
{} between the two cotes is equal te the material 
thickness of the walls of the pouring tube. Te 
ferre the slot in the back of the pouring tube 
a key is usual]y ïormed integra]ly with the hum- 
ber  cm'e and projects therefrom te contact the 
 number 2 cote. With this arrangement flash is 
formed along the edges of the slot next te the 
outside surface of the pouring tube. When mold- 
ing certain adapters, particularly those for small 
bottles, the amount of flash may be sufficient 
70 te obstruct the rtm back channel. Te overcome 
this diculty the key may be formed integra]]y 
with the number 2 cote se that the flash, if any, 
is formed along the edge of the slot ai the inside 
wall of the pouring tube. Te avoid forming any 
75 flash around the top portion of the pouring tube 
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when using this latter arrangement, a short key 
is used which forms only a short slot as indi- 
cated. The upper portion of the pouring tube 
is a continuous wall with an annular cross- 
sectional shape. The wall of the pouring tube 
above the slot is indicated by the section lines 
I}S in Fig. 9. 
The adapted in Fig. 10 is îormed with a skirt 
1}4 which is adapted to snap onto a groove 105 
in the neck of a bottle in the saine manner that 
the adapter in Fig. 9 is attached, except .that 
the inner side of the skirt 104 is formed with 
a flexible bead 106 which is spaced radially 
ward from the edge of the skirt. This bead is 
deformed against the top of the neck when the 
adapter is snapped into place, and it fores a 
very tight liquid seal between the bottle and the 
adapter. The rim around the top of the wall 
1}8 which surrounds the run-back channel is 
provided with a projection }9. The outside 
surface 110 of the projection slants upwardly 
and inwardly away ïrom the skirt 0 and it 
converges with the inside surface of the wall 
0S to form a sharp edge. The closure cap 
is preferably made of a hard material, although 
it may be formed of a flexible material, and it 
is dome-shaped. Located inside oï the cap 
around the base of the dome there is an in- 
verted V-shapod groove I IS. The corner side 
of the groove presses tightly against the sharp 
edge of the projection 1}9. The sharp edge 114 
on the cap where the outer side of the groove 
1S joins with the sMrt, presses tightly against 
the surface 110. Thus, there are two sealing 
points: one where the sharp edge of the pro- 
jection 109 meets the inner side of the groove 
I IS and the second where the outer side of 
groove 1  presses against the inclined surface 
 16 of the projection 109. 
If the cap is of a hard material and the 
adapter sort, the cap will deform the portions 
against which it presses sufficiently to form an 
adequate seal. A seal is also formed if both the 
adapter and the closure cap are of sort, flexible 
material. 
Tle adapter shown in Fig. 11 is designed par- 
ticularly for plastic bottles and may be used for 
either thick-neck or thin-neck bottles having 
the saine outside diameter. The adapter 
formed with a skirt I I 7 which is threaded onto 
the bottle 18 having a thick-neck 19. An ef- 
fective seal is obtained by the annular, sharp- 
pointed bead 120 and the annular tongue 
each of which surrounds the pouring tube 122 
and is located radially inwardly from the skirt. 
The bottom of both the tongue and the bead 
press on the top surface of the bottle's neck 
when the skirt is tightened. 
The same adapter may be used with thin-neck 
bottles. On such a bottleonly the pointed 
bead 2} will press against the top surface of 
the neck and the beveled surïace 124 of the 
tongue will press against the inner rira of the 
neck so that the tongue is flexed inwardly. With 
a thin-neck bottle the sealing means of this 
adapter will seal against the neck in about the 
same manner as the sealing means of the adapt- 
er shown in Fig. 6. 
The closure cap 127 is dome-shaped. It is pro- 
vided with an annular tengue 12 located imme- 
diately below the edges of the dome portion. The 
tongue is shaped with a beveled surface 129 and 
a thickened bead portion 0. When the cap is 
threaded onto the wall I1 the tongue projects 
into the run-back channel and the bead portion 
10 presses on the inner surface of wall 131 be- 
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low its rim. It is to be noted carefully that op- 
posite the bead portion IS} of the tongue the in- 
side surface of the skirt portion of the cap is a 
smooth vertical wall I. The infernal threads 
5 14 formed inside the skirt of the cap terminate a 
substantial distance below the tongue. Wa-ll 
is relatively rhin as shown in the drawing. As 
the cap is tightened the wall will have a tendency 
to expand in diameter due to the pressure of the 
10 tongue on the inside surface. (The tongue will 
also flex inwardly somewhat.) If the threads in 
the skir extend up as far as the bead portion 
the upper rira of the wall will be pressed into 
threaded portions when the wall is expanded and 
15 it will be very dilîïcult or impossible to tighten 
he cap properly. By making the surface of the 
skir.t of the cap opposite the thick portion of the 
tongue a smooth vertical wall, the cap is tightened 
easily. When the ngue first cornes into contact 
20 with the wall the outer rim of the top is pressed 
against the smooth vertical surface and there is 
nohing on this surface to obstruct or jam against 
he rim. 
In order to select an adapter best suited for a 
25 particular bottling operation consideration is 
given to the style and type of bottle (glass, plas- 
tic, etc.), the size of the bottle, the fluidity or vis- 
cosity of the liquid to be contained in the bottle, 
the bottling equipment in the plant where the 
30 bottles are fllled, etc. Iï a bottle is a snap-on 
type, for example, and the opening through the 
' neck is relatively wide (greater than about % 
inch diameter) an adapter of the design shown in 
Fig. 10 might be selected. The run-back channel 
35 of this adapter is located inside the neck of the 
bottle so that the adapter projects only a very 
short distance above the neck. The ouring tube, 
,although considerably smaller than he opening 
through the neck, is still sufficiently large that a 
40 good stream of liquid may be poured through the 
pouring tube. 
If, however, the opening in the neck is rela- 
tively small--for example, less than about % inch 
diameter--the design shown in Fig. 10 is hot prac- 
tical, since the diameter of the pouring tube 
45 would be so small that it would be difficult to pour 
a good stream. The smallest opening permissible 
with one liquid will hot be satisfactory with liquid 
having different physical properties, such as vis- 
cosity, etc. For example, it has been ïound that 
50 it is difficult to pour water through a pouring 
tube of about  inches in diameter. The adapter 
shown in Fig. 9 is designed particularly to pro- 
vide a pouring tube of the largest possible 
ameter in a small opening. Ail of the run-back 
55 channel on this adapter is located above the neck 
of the bottle so that the pouring tube may be 
formed nearly as large as the oponing through 
the neck. 
For certain bottling operations it has been 
60 round that an adapter oï the design shown in 
 Fig. 9 projects oo far above the neck of the bot- 
tle. The adapters may be knocked off the bot- 
tles during shipment. Under these conditions an 
adapter of the design shown in Figs. 12 and 13 is 
65 recommended. This adapter projects no farther 
above the neck than the adapter of Fig. 10, and it 
is provided with a sufficiently large pouring tube 
to permit a good stream to be poured through it 
even for small-neck bottles. It is designed so 
70 that the front portion IS5 of the run-back chan- 
nel, immediately below the pouring lip 16 of the 
pouring tube I], is located above the neck of 
the bottle (see Fig. 13). The portion 138 of the 
run-back channel which is in back of the pour- 
75 ing tube is considerably wider than the portion 
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35 of the channel, it fs stepped down at 
and the. deeper portion  of the channel fs in- 
side the neck of the bottle below its upperrim: 
The cross-sectional shape of tlàe pouring tube 
3.7 fs hot annular as in the adapters described 
in the foregoing. Its cross-sectional .shape fs 
shown in the plan view of Fig. 12. The front wall 
42. of the pouring tube fs concentric with the 
outer wall 43 around the run-back channel. 
The back of the pouring tube fs formed by the 
sides 45 which converge sharply toward one an- 
other from both sides of the front wall  45. The 
resulting shape of the pouring tube fs such that 
an adequate stream of liquid may be poured 
through it even though the baflle  7 and the deep 
portion  4  of the run-back channel immediately 
above the baflle are located inside the. neck of 
the bottle. 
This adapter is designed to be snapped .on fo 
the bottle in the saine manner that the adapter 
in Fig. 9 fs fastened. It may be covered with a 
closure cap similar to the type shown in Fig.. 9. 
This adapter advantageously projects only a very 
slight distance above the rira of the bottle yet 
a.large size pouring tube may be employed. It 
requires less material than an adapter which fs 
highèr, such as the adapter of Fig. 9, for exam- 
pl e, and this results in a lower unit cost for b0th 
the adapter and closure cap. This adapter of 
Figs. 12 and 13 fs so constructed as to permit it 
to be applied to the bottle automatically and at 
higti speeds. It is adaptable to such operations 
as. are performed on movable .conveyors using 
aùtomatic screw-down closure-cap applicators. 
The machine for applying this spout to the bot- 
tle should be installed ahead of the cap appli- 
cator thereby becoming another station in the 
sequence of operations. 
The adapters shown in the preceding figures, 
for example Fig. 1, Fig. 5, etc., may be formed 
with a pouring tube of this design-so tláat the 
front of the channel fs above the neck of the 
bettie and the rear portion of the channel is 
inside the neck of the bottle. 
AIthough generally the fittings shown herein 
wfll be used without gaskets, a gasket may be 
used with each of the fittings. Ordinarfly there 
will be no advantage gained by using a gasket 
with fittings having wafer-]ike projections such 
as fs illustrated in Figs. 5, 6 and 7, or the fittings 
shown.in Figs. 9 and 10. The.fl]vention fs defined 
in-the appended claires. 
Constructions disclosed and hot claimed here- 
in, are claimed in my copending application 
Serial No. 130,432 filed December 1, 1949. 
What I claire fs: 
1. In combination, a fitting of resilient ma- 
terial having a body portion secured to the end 
of a generally cylindrical, tubular object similar 
fo the neck of a bottle or the like, a flexible an- 
nular tongue which is a part of the itting, the 
tongue being relatively rhin where it fs joined to 
the body of the fitting, the tongue having a re!a- 
tively thicker portion away from the body which 
fs diametricalty wider than the diameter of the 
opening through the tubular object to which the 
fitting fs secured, but which portion fs diametri- 
cally.narrower than the outside diameter of the 
tubular object, the outer surface of the wider 
portion of the tongue being deformed against the 
tubular object, the tongue being flexed inwardly 
about the rhin portion to permit the deformation 
of the wider portion of the tongue. 
2. In combination, a fitting of resilient ma- 
terial secured to the end of a generally cy]in- 
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drical, tubular object simflaz to the neck. of a 
bottie or the like,- a downwardly projecting, flexi 
ble annular member which fs substantially con- 
centric with the end of the object on which the 
5 fitting fs secured, the member having one por- 
tion above its bottom diametrically wider than 
the bottom portion of the member, and the outer 
surface of the member tapering from the por- 
tion of wider diameter downwardly toward the 
10 portionof narrower diameter, which taperedpor- 
tion fs wedged against the inner rira of the end 
of the tubular opening through the object, form- 
ing a continuous seal between the fitting and 
the object. 
15 3. In combination, a fitting of resflient 
teriàl, having a body portion secured to the end 
of a generally cylindrical tubular obect similar 
fo the neck of a bottle or the like, a flexible 
nular tongue which fs relativety rhin where it fs 
20. joined fo the body portion and projecting down- 
wardly therefrom and having a section away 
from the body portion which fs diametrically 
wider than the diameter of the opéning through 
the object to which the fitting fs secured, but 
25 which section fs diametrically narrower than the 
outside diameter of the tubular object, the bot- 
tona surface of the tongue tapering inwardly and 
downwardly from the wider portion to a portion 
diametrica!ly narrower than the diameter of. the 
30 opening through the tubular object, the tapering 
surface being in contact with the inner rira of 
the end of. the object and squeezing the tongue 
inwardly and flexing it through its rhin upper 
portion and thereby deforming the tongue .to 
35 provide a continuous seal between the tongue 
and the object. 
4. In combination, a fitting of resilient 
terial, having a body portion secured to the end 
of a generally, cylindrical tubular object similar 
40 to the neck of a .bottle or the like, a flexible 
nular tongue which fs relatively rhin where if fs 
joined, to the body portion and projecting down- 
wardly therefrom and having a section away 
from the body portion which is dianaetrically 
45 wider than the.diameter of the opening.through 
the object to which the fitting fs secured,, but 
which section fs diametrically narrower than the 
outside diameter of the tubular object, the bot- 
tom surface of the tongue tapering inwardly and 
50 downwardly from the wider portion to a portion 
diametrically narrower than the diameter of the 
opening through the tubular object, the tapering 
surface being in contact with the obect and 
squeezing the tongue inwardly and flexing it 
55 through its rhin upper portion. 
5. In combination, a lïtting of resilient ma- 
terial secured fo the end of a generally tubu]ar 
object simflar fo the neck of a bottle or the like, 
60 an annular flexible tongue spaced inward on the 
fitting from the outer rira of the end of the 
ject to which the fitting fs secured and disposed 
substantially concentrically with respect thereto, 
the tongue being deformed against the object in- 
65 wardly îrom the object's outer rira fo effect a 
continuous seal around the object's end, the 
tongue being joined to a portion of the fitting 
which fs spaced from the end of the object and 
the tongue being relatively thick ai the portion 
70 thereof adjacent the object and being relatively 
rhin at the portion thereof where it fs joined to 
the fitting the thick portion of the tongue being 
deformed to form a seal and the rhin portion 
being flexed whereby there fs no appreciable dis- 
7 tortion of any other portion of the fitting. 
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6. In combination, a fltting of resilient ma- 
terial having a body adapted fo be secured to the 
end of a generally tubular cylindrical object sim- 
ilar fo the neck of a bottle or the like, an annular 
flexible tongue which is relatively rhin where if 
is joined fo the body of the fitting and relatively 
thick farther from the fitting, and the outer sur- 
face of the tongue farthest from the body taper- 
ing inwardly from the thick portion toward the 
center axis of the fitting, the thick portion of the 
tongue being diametrically wider than the diame- 
ter of the opening through the tubular object fo 
which the tting is adapted fo be secured but 
narrower than the outside diameter of the tubu- 
far object, and the tapering surface of the tongue 
terminating in a portion narrower than the open- 
ing through the tubular object, whereby the thick 
portion of the tongue is pressed against the ob- 
ject and deformed and the tongue is squeezed in- 
wardly fo forma continuous seal with the object, 
the tongue being fiexed through the rhin upper 
portion thereby preventing distortion of any other 
portion of the fitting. 
7. An adapter-and-cap assembly of resilient 
material for a shipping container for liquid, the 
adapter portion of the assembly including an 
outer tubular portion with a threaded skirt 
tached thereto which skirt is adapted to be 
threaded onto the neck of the container, and in- 
side the sldrt and substantially concentric there- 
with an annular tongue which projects down- 
wardly from the tubular portion, the tongue be- 
ing relatively rhin where itis joined to the tu- 
bular member and being relatively thick near its 
bottom portion, the tongue being adapted to be 
deformed against a portion of the neck of the 
container when the skirt is threaded thereon, the 
upper edge of the tubular portion of the adapter 
being covered by the closure cap which has a roof 
portion and a skirt portion threaded onto the 
tubular portion, of the adapter, and which fur- 
ther includes an annular tongue projecting down- 
wardly from the roof and located concentrically 
of the skirt, this closure cap tongue being rhin 
where itis joined to the roof and being thicker 
near the bottom, and being flexed inwardly with 
the thick portion in pressure contact with the 
interior surface of the tubular portion of the 
adapter below the inner rira thereof and form- 
ing a continuous seal therewith. 
8. An adapter of resilient material for a ship- 
ping container for liquid, which adapter includes 
an ourlet passage through which liquid ma.y be 
poured from the container along one side there- 
of, the opposite side of the passage having an 
opening near the bottom thereof, a wall sur- 
rounding the ourlet passage, a channel between 
the wall and the ourlet passage leading to the 
opening, the bottom of the channel at the open- 
ing being lower than any other portion of the 
channel's bottom whereby liquid spilling into the 
channel is conducted to the opening where it 
empties into the ourlet passage, the top of the 
passage projecting above the wall, extending out- 
wardly from the base of the wall means to re- 
leasably secure the adapter to the container, and 
within the securing means an annular tongue 
which surrounds the ourlet passage concentrical- 
ly, this tongue being relatively rhin at the por- 
tion joined to the adapter and being relatively 
thick af the lower end thereof, the tongue being 
adapted tobe fiexed inwardly at the thinner por- 
tion and the thicker portion being adapted tobe 
deformed against a portion of the neck of the 
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container when the adapter is positioned on the 
neck. 
9. A fitting of resflient material having a body 
portion, a flexible annular tongue extending away 
5 from the body portion and located radially in- 
wardly from the outer edge thereof and con- 
centric therewith, said tongue being relatively 
thin where if is joined to the body portion and 
including a thicker section of larger diameter 
10 than the rhin portion, the bottom of the tongue 
tapering from said section of larger diameter to 
a section of smaller diameter. 
10. An adapter of resflient materiai for the 
neck of a container for liquids which includes a 
15 pouring tube through which liquid is adapted fo 
fiow and a portion extending outwardly there- 
from for releasably engaging the neck, and 
' located radia!ly inwardly from the outer edge of 
said portion and concentrically about the tube 
20 an annular tongue which has a relatively rhin 
upper portion where it is joined to the adapter 
and a relatively thick portion near its bottom, 
the tongue being adapted tobe squeezed inward- 
ly and deformed against the neck when the 
25 adapter is secured thereto. 
11. A closure cap for a generally cylindrical 
tubular object similar to the neck of a bottle or 
the like, which cap comprises a roof portion with 
means extending therefrom to releasably secure 
30 the cap to the object and projecting downward- 
ly from the roof an annular flexible tongue the 
outer surface of which is adapted to contact the 
object inwardly from where said means is adapt- 
ed to conîact it, a lower portion of the tongue be- 
35 ing relatively thick and the upper portion be- 
ing relatively thin where it is connected to the 
roof of the cap, the tongue being adapted tobe 
squeezed inwardly by fiexure of the thin portion. 
!2. A cap of resilient material adapted as a 
40 closure for a generally cylindrical tubular object 
simflar to the neck of a bottle or the like, which 
cap con]prises a roof portion with means at the 
edge thereof for releasably engaging an object of 
said type, and projecting downwardly from the 
45 roof within said means an annu]ar flexible tongue 
which is adapted to contact the object inwardly 
from where said means is adapted to contact if, 
the upper portion being joined fo the roof by a 
relatively rhin portion, and a lower portion of the 
50 tongue being relatively thick, the outside surface 
of the tongue being tapered inwardly from the 
.thicker portion toward the bottom edge, the 
tongue being adapted to be fiexed through the 
rhin portion whereby the tQngue may be deformed 
55 inwardly without distortion of any portion of 
the cap other than.the tongue. 
13. A cap of resilient material adapted as a 
closure for a generally cylindrical tubular, flexible 
object similar to the neck of a bottle or the like, 
60 which cap comprises a roof portion, a skirt pro- 
jecting downwardly from the roof with threads 
therein adapted tobe engaged with complemen- 
tary threads on the exterior of the object, an 
annular tongue which projects downwardly from 
65 the roof and is spaced inwardly and concentricl- 
ly from the skirt, the tongue being relatively 
rhin where it is joined to the roof portion and 
having a lower thick portion protruding toward 
the skirt, the bottom portion of the tongue taper- 
70 ing inwardly and downwardly from the thick 
portion, the threads in the skirt terminating be- 
low the thick portion of the tongue and the wall 
of tl/e skirt opposite the thick portion being sub- 
stantially smooth and vertical, the thick portion 
75 of the tongue being adapted fo fit against the 
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objec and to pres_s he wall of the object against 
said smooth wall of the skirt when the cap is fas- 
tened thereon. 
1,4. In combination, a fltting of resilient mate- 
ial ha-ring a body portion With internal threads 
in hreaded engagement with external threads 
.on a generally cylindrical, tubular object, be- 
twen the end of the object and the external 
threads a smooth cylindrical outer surface, a 
.tongue projecting from the fittiug into the ob- 
ject and pressing outwardly against it, the fltting 
including between the base of the tongue and the 
internal threads a smooth cylindrical inner sur- 
face with which the smooth cylindrical outer sur- 
face of Che object is thereby brought into con- 
.tac.t. 
15. An adapter-and-cap assembly of resilient 
material for a shipping container for liquid, th 
container being provided with an outlet which in- 
clUdes a neck, the adapter portion of the as- 
sçmbly including an outer tubular portion with 
a threaded skirt attached thereto which sMrt is 
adapted to be threaded onto the neck of the con- 
tainer and inside the skirt and substantia]ly con- 
centric therewith an annular tongue which pro- 
jects downwardly from the tubular portion, the 
tongue being relatively thin where it is joined to 
the tubular portion and being relatively thick 
near its bottom portion, the outer surface of the 
.tong!]e being adapted to be deformed against 
said outlet when the skirf is threaded on the 
-neck, the upper edge of the tubular portion of the 
,adapter being covered by the closure cap which 
bas a roof portion and a skirt portion threadel 
onto the tubular portion of the adapter, and 
which further includes an annular tongue pro- 
jecting downwardly from the roof and located 
concentrically of the skirt, this closure cap tongue 
being thin where it is joined to the roof and be- 
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ing thicker than the bottom, and being flexed 
-irwardly with the outer surface of the fhick pot- 
lion .in contact with the tubular portion of the 
adapter and forming a continuous sea.1 therewith. 
16. A fltting of resilient material an outer por- 
tion of which is adapted tobe secured at the end 
of a generally cylindrical tubular object similar 
to the- neck of a bottle or the like, a flexible an- 
nular tongue concentric with said outer portion 
and extending away from a portion located 
radially inwardly from said outer portion and 
adapted to contact the object, said tongue being 
relatively thin where it is joined to the fltting 
and including a thicker section of ]arger diameter 
than the thin portion, the outer surface of which 
thicker section is adapted to forma seal with the 
object. 
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